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ABSTRACT 

 
Back ground and aim: Neck pain is a common 

condition affecting as much as two-thirds or more 

of the general population at one point of time 

during their life. Patients with chronic mechanical 

neck pain have somatic dysfunction in the cervical 

spine result in abnormal sensory input from neck 

proprioceptors leading to disturbed balance 

parameters. The purpose of this study was to 

investigate the effect of physical therapy 

intervention on neck proprioceptive regaining and 

balance parameters in patients with chronic 

mechanical neck pain. Subjects, Materials and 

Methods: Twenty patients from both gender were 

diagnosed as having chronic mechanical neck pain 

(age ranged from 32: 43 years) and compared to 

twenty matched subjects who did not suffer from 

neck pain participated in this study. Pain and 

cervical range of motion were measured by using 

visual analog scale and cervical range of motion 

instrument respectively. Static and dynamic 

balance parameters were measured by using 

Biodex Balance System. The treatment protocol 

consisted of 24 sessions as three sessions per week. 

The patients received hot pack on neck for ten 

minuet followed by exercise program. Results: The 

results revealed improvement in pain and cervical 

mobility after treatment program. Static and 

dynamic parameters showed a significant  

improvement in the patients after treatment 

compared to before treatment values. Conclusion it 

could be concluded that physical therapy 

intervention in cases of chronic mechanical neck 

pain increase cervical kinesthetic sensibility by 

improving neck pain and cervical mobility which 

in turn improve balance parameters. 

Key Wards: Mechanical neck pain- Exercises – 

Balance parameters. 

 

INTRODUCTION 

 

echanical neck pain MNP is 

common complaints with a 

prevalence of 60 to 70% in the 

general population. Neck pain is one of the 

most common causes of missed work and 

disability. Chronic neck pain has been 

variously defined to its duration as chronicity 

can develop after only one month of symptoms 

duration
1
. 

Uncomplicated mechanical neck pain is 

the result of a complex interaction between 

muscular and ligamentous factors related to 

posture, sleep habits, ergonomics such as 

computer monitor and bifocal position, stress, 

chronic muscle fatigue, postural adaptation to 

other primary pain sources (shoulder, temporo-

mandibular joint), or degenerative changes of 

the cervical discs or facet joints
2
. 

Mechanical neck pain is generally 

experienced in the lower neck region. 

Although the cause of neck pain may be 

associated with degenerative processes 

identified during diagnostic imaging, the 

reason that is causing a patient’s neck pain is 

most often unknown
3
. Clinicians considered 

that age greater than 40 is age of coexisting 

pain. A  long history of neck pain is cycling as 

a loss of muscle strength, worrisome attitude, 

poor quality of life, and less vitality
1
. 

Treatment for chronic pain includes 

several different general categories. These 

categories include physical therapy and 

complementary medicine treatments.  Physical 

therapy is a prescribed program of treatment 

that generally provided to improve or restore 

lost or impaired physical function resulting 

from illness. The physical therapist enhances 

rehabilitation and recovery by clarifying a 

patient’s impairments and functional 

limitations and by identifying interventions, 

treatment goals and precautions. Regular help  

to restore strength of neck muscles and 

enhance a gradual return to everyday activities 

which are important for full recovery
2,4

. 

The system of postural regulation is 

considered to consist of numerous different 

sensorimotor loops (proprioceptive, vestibular, 

and visual) whose interaction maintains the 

M 
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body position and restore lost balance
5
.  

Somatosensory input is often under-estimated 

as an element of normal and defective postural 

control. Vital information about the position of 

the body in space and the relative position of 

various body parts is constantly being 

transmitted by muscle and joint 

proprioceptors, especially those in the neck. 

Proprioceptors in the cervical spine are 

particularly important as well as information 

from the postural muscles
6
. 

Patients with chronic non- specific neck 

pain have somatic dysfunction in the cervical 

spine result in abnormal sensory input from 

neck proprioceptors leading to disturbed 

balance parameters
7
. The purpose of this study 

was to investigate the effect of physical 

therapy intervention on neck proprioceptive 

regaining and balance parameters in patients 

with chronic mechanical neck pain. 

 

SUBJECTS, MATERIALS AND 

METHODS 

 

Twenty patients from both gender were 

diagnosed as having chronic mechanical neck 

pain based on neurological assessment and 

radiological investigations participated in this 

study. The duration of illness was not less than 

three months as recurrent pain. The patients 

were recruited from Out- Patient Clinic of 

Faculty of Physical Therapy, Cairo University. 

Their age ranged from 32 to 43 years and 

compared to twenty matched subjects who did 

not suffer from neck pain( Continuous or 

recurrent) or any systemic disease. 

Subjects were excluded if they had: (1) 

Evidence of disc prolapse, (2) Previous 

cervical fracture, trauma, or surgery, (3) 

Deformity of the spine (e.g. kyphosis, 

scoliosis), (4) Hypertension, hypotension, 

inner ear infection, or diabetes mellitus, (5) 

Vertebrobasilar insufficiency, (6) Known 

neural tissue involvement, (7) Malignancy, (8) 

Neurological evidence leading to balance 

disturbance (e.g sensory ataxia), (9) Cervical 

instability, and (10) Obese subjects. 

 

Instrumentations 

A- Visual analogue scale (VAS): It is a 100 

mm. straight line, the left end (0) of the line 

representing no pain and the right end (100) of 

the line representing the worst pain
8
. Patients 

were asked to mark on the line where they 

think their pain is to describe the intensity of 

the pain. 

B- Cervical range of motion instrument 

(CROM, basic instrument, performance 

Attainment Associates, Vandnais Heights) was 

used to measure active cervical mobility
9
. 

C- The biodex Balance System (Biodex 

Medical System, Shirky Ny 11967) consists of 

a movable balance platform and is interfaced 

with a microprocessor based actuator 

connected to computer system was used to 

measure the static and dynamic balance 

parameters
10

. 

 

Procedures 

   All the patients were asked to avoid taking 

medication (non-steroidal anti-inflammatory 

drugs) less than four hours prior to treatment 

appointment. All evaluating and treatment 

procedures were done at Out- Patient Clinic, 

Faculty of Physical Therapy, Cairo University. 

After signing a written consent form, all 

subjects underwent the same evaluation 

procedures included: 

- History taking (name, age, weight, height, 

current behavior of symptoms, critical 

factors surrounding the onset of symptoms) 

and neurological examinations including 

sensory and motor examinations. 

- Observation of posture (alignment of the 

head, neck, and shoulder girdles) while 

subject was in standing position and back 

straight. 

- The patients were instructed to mark the 

visual analog scale VAS (0-100 mm.) to 

present their pain intensity (pre and post 

treatment program). 

- Active cervical range of motion (ROM) 

was measured with the CROM instrument 

according to the manufacturer’s 

instructions for all subjects at the 

beginning of the study and after treatment 

program for the patient group. Total ROM 

was assessed in flexion, extension, lateral 

flexion and rotation as the following: 

The therapist manually stabilized the 

subject in sitting position with back support 

and the movements of the upper thoracic and 
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trunk were controlled. The subject practiced 

each movement three times before the 

measurement. Each motion was measured 

twice in successive and then averaged. The 

patient moved through available  ROM to the 

point where pain began to increase and 

stopped movement at that point, then the 

average was recorded. If no increase in pain 

was experienced, the patient moved to the 

physiological end point of the active range. 

This test was performed twice (Pre and post 

treatment program). Left and right rotation 

were summed to provide a measure of motion 

in the horizontal plane, and left and right 

lateral flexion were also summed to provide a 

measure of motion in the frontal plane while 

flexion and extension ranges were summed in 

the sagital plane. 

- Biodex Balance System testing: The tests 

were done at the balance Lab: 

 The static test requires the subjects to look 

straight while standing as still as possible 

with his eyes open, focusing on the display 

monitor to maintain the curser within a 

centrally positioned in the bull’s eye 

through the time of the test (20 seconds for 

each trail). A high overall balance stability 

index (SI) is indicative of a lot of 

movement during a test and less stability, 

on the contrary, a lower SI reflects less 

time spent away from the level position, 

interpreted as a better balance score. 

 Limits of stability (LOS) is recorded for all 

subjects. LOS test is designed to assess an 

individual ability to volitional move the 

center of gravity COG to predetermined 

positions in space. The subject was 

instructed to begin the test while the 

platform advanced to unstable surface 

(50%). One trail was performed without 

recording then the test begins. The 

countdown clock at the lower right part of 

the screen provided a three seconds. When 

the countdown time was completed, the 

LOS test screen displays eight boxes 

arranged around the central box. The boxes 

on the top position of the screen represent 

the anterior- medial stability. The boxes at 

the bottom of the screen represent the 

posterior stability. Once the test began, the 

subject tried to move the cursor to the box 

which appeared on the screen and then 

back to the center box with a little 

deviation as possible. The mean value of 

three trails was calculated and recorded. 

High scores are good while lower scores 

are worse. 

 

Treatment procedures 

After the baseline measurements, the 

treatment program involved three sessions per 

week for total eight weeks. The patients 

received superficial heat in the form of hydro-

collator hot pack on the neck for ten minutes 

followed by exercise program. 

The patients received exercise program lasted 

approximately 30 minutes in the form of: 

- Relaxation training for the neck 

musculature in the form of hold-relax 

technique in different directions (forward, 

backward, and laterally) from seven to ten 

repetitions in each direction. 

- Gradual stretching exercise for the neck 

extensor and lateral rotators muscles. 

- Isometric technique to improve strength of 

neck flexors. 

- Eye fixation exercises11 aiming to improve 

cervicocephalic kinesthesia via eye head 

coordination which included: 

 Automatic movements of the neck to 

maintain the gaze on a fixed target while, 

the therapist passively moved the trunk. 

 The patient was instructed to fix a target 

for few seconds and to memories the head- 

neck position. Then the patient performed a 

maximal rotation of the head (with closed 

eyes), tried to find the initial position and 

then opened the eyes. The exercise was 

repeated to correlate as accurately as 

possible the initial head position. 

 All subjects received an explanatory 

picture about modification of activities at 

home and the workplace. 

 

Statistical analysis 

The date were presented as mean ± 

standard deviation. Comparisons of means 

were done using Student t-test. Mann-Whitney 

U test was used to compare pain mean values 

pre and post treatment. Statistical significant 

was accepted at P<0.05. 
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RESULTS 

 

The characteristics of patients (G1) and 

healthy control (G2) groups were represented 

in table (1). Inspection of the table revealed no 

significant differences in mean age, body 

weight and height between both groups. 

 

 
Table (1): The general characteristics of the study and control groups (G1 and G2). 

 Age (years) Weight (Kg.) Height(Cm.) 

Group Mean S.D Mean S.D Mean S.D 

G1 39 3.23 79.3 5.13 169.4 5.21 

G2 40 2.32 80.8 3.12 172.6 5.62 

P-value 0.70 0.41 0.60 
Significance* at P< 0.05  SD= Standard deviation. 

 

The improvement in pain intensity in the 

study group after treatment program according 

to VAS (mm) was statistically significant at 

P=0.004. Cervical mobility in different plans 

(sagital, frontal and horizontal) tended to 

increase in the control group compared to the 

study group pre treatment program. In 

addition, the mobility increased post treatment 

in the study group compared to pre treatment 

values (table 2). 

 

 
Table (2): Comparisons of pain intensity and cervical mobility Pre and Post treatment in the study group 

and between both groups (G1 and G2). 

 
G1 

mean ± SD 

G2 

mean ± SD 

P- Value 

(between G1&G2) 

                                       Pre 

Pain intensity on VAS  

(mm.)                             Post 

80 ±7 

 

30±9 
  

P- Value   (within G1) 0.004* 

                                       Pre 

Sagital mobility 

                                       Post 

35.60 ± 2.12 

 

61.66 ± 2.50 

64.50± 3.08 

 

64.50± 3.08 

 

0.000* 

 

0.94 
P- Value   (within G1)       0.001* 

                                      Pre 

Horizontal mobility 

                                       Post 

39.08 ± 1.69 

 

57.44 ± 2.54 

61.19 ± 1.69 

 

61.19 ± 1.69 

 

0.00* 

 

0.39 
P- Value  (within G1)       0.01* 

                                       Pre 

Frontal mobility 

                                      Post 

37.23 ± 3.41 

 

50.71 ±2.15 

53.10 ±1.02 

 

53.10 ±1.02 

 

0.000* 

0.62 

P- Value  (within G1)     0.001* 
Significance* at P< 0.05  SD= Standard deviation. 

 

 

The results of the static and dynamic 

balance parameters (Overal Stability Balance 

index SI and Dynamic limit of stability LOS) 

revealed that there were a statistical significant 

difference of SI between pre and post 

treatment program values in the study group 

with P<0.05. Comparisons between the study 

G1 and control G2 groups showed a statistical 

significant difference when compared pre 

treatment while there was no significant 

difference between both groups  post treatment 

program, (P >0.05) as presented in (table 3 and 

Fig. 1). 
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Table (3): Comparisons between pre and post treatment program mean values of balance parameters 

(stability index and limits of stability) in the study and control groups (G1 and G2). 
 G1 

mean ± SD 

G2 

mean ± SD 

P- Value 

(between G1&G2) 

                                       Pre 

Stability index(SI) 

                                      Post 

4.33 ± 1.15 

 

2.01 ± 0.75 

2.09 ±0.66 

 

2.19 ±0.66 

 

0.0001* 

 

0.40 

P- Value   (within G1)       0.001* 

                                      Pre 

Dynamic limit of  stability 

                  (LOS) 

                                      Post 

14.56 ±3.09 

 

 

21.56 ±2.09 

22.34 ± 3.53 

 

 

22.34 ± 3.53 

 

0.004* 

 

 

0.39 

P- Value   (within G1)       0.001* 
Significance* at P< 0.05  SD= Standard deviation  SI= stability index  LOS= limits of stability 

 

 

 
Fig. (1): Pre and post treatment program mean values of balance parameters (SI and LOS) in the study 

and control groups (G1 and G2). 

 

DISCUSSION 

 

This study was done to examine the 

effect of physical therapy intervention(hot 

pack and exercises) on balance parameters in 

patients with chronic mechanical neck pain. 

The primary findings were; cervical mobility 

(CROM) and neck pain (VAS) were improved 

following the physical therapy program. 

These findings are parallel to the 

previous study
12

 which concluded that thermal 

treatment is typically used to decrease muscle 

spasm, pain and increase circulation and tissue 

extensibility. Leman and Delateur
13

 studied the 

temperature effects on muscle spasm and 

demonstrated that the rate of firing of the 

group Іa afferents was increased by warming. 

The secondary afferents responded via a 

similar manner whereas those with a low 

initial discharge rate showed a cessation of 

firing. Increasing firing from golgi tendon 

organs occurs which in turn leading to increase 

the inhibitory impulses. 

Somatosensory inputs from the neck 

activated by changes in head orientation which  

influence the distribution of postural tone in 

the trunk and limbs
7
. Vestibular inputs, 

activated by a change in head orientation, alter 

the distribution of postural tone in neck 

leading to abnormal vestibulocollic and 

vestibulospinal reflexes
5,13

.  

The results of the present study 

supported the findings of the previous study
14

 

which proved that multimodal emphasizing 

exercises are beneficial for chronic non- 

specific neck problems as the ability to work 

are  different among these patients. The results 



Effectiveness of Physical Therapy Intervention on Neck 

Proprioception and Balance Parameters in Chronic Mechanical 

Neck Pain Patients 

 

42 

of this study were also supported by Ylinen et 

al.,
15

 who, examined 125 women diagnosed 

with chronic neck pain and  found that (muscle 

strength, R.O.M and pain) were significantly 

improved post exercise program. The authors 

concluded that the exercise program intended 

to improve postural control, strength, muscle 

length as well as kinesthetic accuracy. 

The findings of the current study agreed 

with the previous studies
16,17,18

 which 

concluded that therapeutic exercises that 

included proprioceptive reeducation 

demonstrated higher significant improvement 

of pain, functional status and balance scores. 

Considering the goal of rehabilitation program, 

it is noted worthy that in addition to retinal 

information, extracranial signals, coming from 

extraoccular and neck muscles, proprioceptive 

receptors could also participate in eye-head 

coupling during gaze orientation. The 

functional organization of the neck and mainly 

of its proprioceptive apparatus supported the 

inclusion of exercises based on eye-neck 

coordination in exercise program for 

cervicalgic patients
19,20,21

. 

 

Conclusion 

It could be concluded that physical 

therapy intervention in cases of chronic 

mechanical neck pain increase cervical 

kinesthetic sensibility by improving neck pain 

and cervical mobility as well as neck 

proprioceptive regaining which in turn 

improve balance parameters. 
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 الملخص العربي
 

 تأثير تدخل العلاج الطبيعي على المستقبلات الحسية للرقبة
 وقياسات الاتزان فى مرضى ألم الرقبة الميكانيكي المزمن

 
عشرون علاج تم .أجريت التجربة بهدف دراسة تدخل العلاج الطبيعى وتأثيره على قياسات الاتزان فى مرضى ألم الرقبة الميكانيكى المزمن

  التالى بالبرنامج تم علاج المرضى . مريضا ممن يعانون من ألم الرقبة المزمن لأسباب ميكانيكية وتم مقارنتهم بعشرين أخرين من الأصحاء
وأسفرت  . أسابيع 8 جلسات فى الاسبوع لمدة 3 بمعدل  دقائق يتبعها برنامج من التمرينات العلاجية10كمادة ساخنة لمنطقة الرقبة لمدة : 

 بعد تلقيهم  درجة الألم والمدى الحركى للرقبة بالاضافة الى تحسن قياسات الاتزان الثابت والمتحرك فى المرضى فىالنتائج عن تحسن
 .  تدخل العلاج الطبيعى لتحسين الاتزان لدى هؤلاء المرضى أهميةوقد أوضحت الدراسة ضرورة. برنامج العلاج الطبيعى


